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The domestic carboniferous series bauxite uses the large-scale derground working to carry on 
the development, haven’t had the successful precedent yet. The Sanmen Straits mining area 
engineering geology condition and the hydrogeological conditions are quite complex, the rock 
mass jointing crevasse growth, the stability is bad. The roof failure, the cave-in of sides, well up 
the water and so on adversely affect the mining area safety and the highly effective production. 
Therefore, this article take the Sanmen Straits aluminum minerals drift driving protections as an 
example, introducing the domestic and foreign suitable protections method, has made a overall 
research and futher analysis on the understructure work jitter, distortion mechanics machine and 
tunnel adjacent formation protections action mechanism and opportunity. And has chosen the best 
plan by taking advantage of the adjacent formation and supporting structure characteristic curve 
theory, Genetic algorithm and finite element numerical simulation.  
The main research contents and the achievement of this article are as follows: 
1. Systematically discusses the geological feature and the project characteristic in Sanmen Straits 
mining area, and makes on-site survey on the roof failure, the cave-in of sides situation, 
comprehensive masters the situation of complex stave rock mass. According to the situation of 
geological feature and on-site survey of mining area, comprehensive discussies the mechanics 
mechanism of tunnel adjacent formation and distortion which under the complex stave condition, 
and analysises influence adjacent formation distortion destroys factor. 
2. In view of the complex stave rock layer condition, collected comprehensively summarized the 
domestic and foreign well lane project tunneling job practice, the well lane project supports and 
protections method and the roof failure cave-in of sides processing measure, has provided the 
reference for the Sanmen Straits aluminum mine pit lane engineering construction. 
3. Studying the tunnel project supports and protections method and action mechanism which 
feasibling in domestic and foreign, in view of this tunnel adjacent formation distortion destruction 
mechanics mechanism, determined three supports and protections countermeasures initially: 
respectively be the shotcrete, the anchor cable spurt the supports and the U contractibility support . 
4. Through the analysis analogy and economical comparison，determination the final Supports and 















curve legal principle optimizing the opportunity and the parameter, and contrasting the result 
based on genetic algorithm's optimization, Synthesisly optimizating the parameter of spurts the 
level thickness, the anchor rod length, the spacing and the diameter. Expounding the supports and 
protections structure construction main point and the optimized technological process in detail. 
5. Using the FEM software analysis adjacent formation stability, and through spurts the anchor 
cable supports and protections structure three kind of different parametric model contrastive 
analysis, obtains the most satisfactory supports and protections effect structural model in the 
numerical simulation, and than has further proven the rationality of optimized design parameter, 
And through scene experimental confirmation supports and protections effect. 
Keyword: Complex condition; Genetic algorithm; The anchor cable spurts protections; Adjacent 
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